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(57) Abstract: To secure non-pneumatic tyre (10), radiaUy inner portion (31) thereof is radially contracted onto wheel rim (13). 
Inner portion (31) may comprise channelled flanges (5 1-52) on opposed sides of tyre (10). Rings (61) are seated in the channels of 
flanges (5 1-52). Segments (63) of the rings (61) are joined at bolted connections (70) allowing contraction of rings (61) and thereby 
clamping of tyre (10) to rim (13). Alternatively the inner portion of the tyre may have vulcanised thereto a broad metal band formed 
in segments. Gaps between the segments may be drawn together using bolts, or wedges may be used, to clamp the tyre to the wheel 
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Title 



TYRE CLAMPED TO WHEEL RJM 



Technical Field 



This invention relates to a tyre, and more particularly to a tyre having provision 
5 for attachment to a wheel rim. 

Background of the Invention 

A tyre is required to be firmly fitted onto a rim in order to avoid slippage with 
respect to the rim when under tractive or breaking loads. 

There have been various proposals for securing tyres onto wheel rims. 

10 Pneumatic tyres typically have tyre beads which incorporate reinforcing wires 
and which are stretched over a retaining lip on the wheel rim. Split rim structures 
are also be used. With non-pneumatic tyres, there are various arrangements for 
fitting tyres onto rims, one of which involves using a split rim having two sections 
which are bolted together with the tyre clamped therebetween. In another 

15 arrangement, a non-pneumatic tyre incorporates a steel band at its radially inner 
end which is pressed onto a rim to provide a so-called "press-on" tyre. In still 
another arrangement, a non-pneumatic tyre incorporates a radially inner band 
(made of suitable material such as steel) which is adapted to be bolted or 
otherwise affixed to a wheel rim. 

20 Non-pneumatic tyres almost invariably require dedicated wheel rims onto which 
they can be fitted. This is disadvantageous, as the need to provide dedicated 
wheel rims limits the appeal of non-pneumatic tyres and increased the cost of 
fitting them onto vehicles previously fitted with pneumatic tyres. Accordingly, 
there is a need for a non-pneumatic tyre which can be fitted onto a conventional 

25 wheel rim designed for a pneumatic tyre. 
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The present invention seeks to provide yet another arrangement for fitting a tyre 
onto a rim, thereby providing a useful choice. Furthermore, the present invention 
in an embodiment thereof seeks to provide a non-pneumatic tyre which can be 
fitted onto a conventional wheel rim designed for a pneumatic tyre. 

5 Summary of the Invention 

According to one aspect of the present invention there is provided a tyre adapted 
to be fitted onto a wheel rim, the tyre having a radially inner portion engagable 
with the wheel rim, the radially inner portion comprising a band adapted for radial 
expansion and contraction between an expanded condition for positioning of the 
10 tyre on the wheel rim and removal of the tyre from the wheel rim, and a 
contracted condition in which the band engages the wheel rim whereby the tyre 
is supported thereon, the band being movable into the contracted condition 
under the influence of a contraction means 

The contraction means may be integral with the tyre or separate therefrom. 

15 The tyre may further comprise a cushioning structure. 

The cushioning structure may comprise a body of resiliently flexible material such 
as rubber. The resiliently flexible nature of the cushioning structure may function 
to urge the band towards the expanded condition thereof. 

In one form of the invention, the band may comprise a first flange on one side of 
20 the tyre, the flange having a face for engaging the wheel rim, wherein the 
contraction means is adapted to engage the flange to cause radial compression 
thereof for clampingly engaging the wheel rim. 

Preferably, the band further comprises a second flange on the other side of the 
tyre. 
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In such an arrangement, the contraction means may comprise a clamping ring 
structure associated with the, or each, flange and adapted to engage the 
respective flange. 

In another form of the invention, the band may have one or more gaps therein for 
5 permitting said radial expansion and contraction, the gaps being defined 
between sections of the band, and the contraction means selectively moves 
adjacent sections with respect to each other for radial contraction of the band. 

The contraction means for selectively moving adjacent sections of the band with 
respect to each other may comprise an engaging means for engaging the 
10 sections and drawing them towards each other. 

The cushioning structure may have at least one opening therein for 
accommodating the engaging means. The opening in the cushioning structure 
may comprise one of a multitude of openings in the body. 

Each section of the band may be provided with a portion engagable by the 
15 engaging means. The portion may comprise a flange. The flange may be 
formed integrally with the band by forming an out-turned lip on the respective 
section adjacent the gap. 

In one arrangement, the engaging means may be adapted to slidingly receive the 
engaging portion whereby sliding movement of the engaging means with respect 
20 to the band causes movement of the two sections towards each other. 

In another arrangement, the engaging means may comprise one or more 
adjustable fastening means extending between the two end sections. The 
fastening means may comprise one or more shafts with nuts threaded thereon. 

According to a second aspect of the invention, there is provided a tyre adapted to 
25 be fitted onto a wheel rim, the tyre having a radially inner portion engagable with 
the wheel rim, the radially inner portion comprising first and second flanges on 
opposed sides of the tyre, the flanges each having a face for engaging the wheel 
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rim and being adapted to receive a clamping means for clampingly engaging tlie 
flanges with the wheel rim. 

Each flange may be of continuous construction or it may comprise a plurality of 
discrete flange sections in circumferentialiy spaced apart relationship. 

5 The clamping means may comprise a clamping ring structure adapted to be fitted 
around the flange and to be contracted to move the flange into clamping 
engagement with the wheel rim. 

Each flange may incorporate a recess adapted to accommodate the clamping 
ring structure. 

10 Each flange may incorporate an upstanding rib adjacent the outer edge of the 
flange, whereby the respective clamping ring structure locates around the flange 
inwardly of the rib. With this arrangement, the rib may assist in locating the 
clamping ring structure in position on the flange and may also assist in resisting 
any lateral movement between the clamping ring structure and the flange. 

15 The clamping ring structure may further include means for releasably engaging 
the wheel rim for positively locating the clamping ring structure with respect to 
the wheel rim. 

The tyre may comprise a body of resiliently deformable construction. With such 
an arrangement, the resiliently deformable body provides said cushioning 
20 structure. 

The body may have a plurality of cavities separated by load-supporting walls, 
each load-supporting wall having a tread bar at or adjacent the radially outer end 
thereof. 

According to a third aspect of the invention there is provided a tyre according to 
25 the second aspect as defined above in combination with a clamping means for 
clampingly engaging the flanges with the wheel rim. 
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According to a fourth aspect of the invention there is provided a combination of 
tyre and a clamping means for securing the tyre onto a wheel rim, the tyre having 
a radially inner portion engagable with the wheel rim, the radially inner portion 
comprising first and second flanges on opposed sides of the tyre, the flanges 
5 each having a face for engaging the wheel rim and being adapted to receive the 
clamping means for clampingly engaging the flanges with the wheel rim. 

With such a combination, the clamping means may comprise two clamping ring 
structures one corresponding to each flange, each clamping ring structure having 
means for moving the clamping ring structure between radially expanded and 
10 contracted conditions, and means for releasably engaging the wheel rim for 
positively locating the clamping rim structure with respect to the wheel rim. 

According to a fifth aspect of the invention there is provided a clamping means 
comprising a clamping ring structure having means for moving the clamping ring 
structure between radially expanded and contracted conditions, and means for 
15 releasably engaging a wheel rim for positively locating the clamping rim structure 
with respect to the wheel rim. 

Brief Description of the Drawings 

The invention will be better understood by reference to the following description 
of several specific embodiments thereof as shown in the accompanying drawings 
20 in which: 

Figure 1 is a perspective view of a tyre according to a first embodiment of 
the invention; 

Figure 2 is a side view of the tyre of Figure 1 ; 
Figure 3 is an end view of the tyre of Figure 1 ; 



25 



Figure 4 is a perspective cross-sectional view of the tyre of Figure 1 ; 
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Figure 5 is a perspective view of tlie tyre of Figure 1 (without the tread 
structure being shown) fitted onto a wheel rim; 

Figure 6 is a partly sectioned fragmentary perspective view of the tyre 
fitted onto the wheel rim; 

5 Figure 7 is a further partly sectioned fragmentary perspective view of the 

tyre fitted onto the wheel rim, showing in particular a clamping rim 
structure for clamping the tyre on the wheel rim; 

Figure 8 is a further fragmentary perspective view of the tyre fitted onto 
the wheel rim, showing in particular one form of rim-securing means; 

10 Figure 9 is a fragmentary perspective view of the tyre fitted onto the wheel 

rim utilising an alternative form of rim-securing means; 

Figure 10 is a further fragmentary perspective view of the tyre fitted onto a 
wheel rim using an alternative form of clamping ring structure; 

Figure 11 is a schematic exploded view of a tyre according to the second 
15 embodiment and a rim onto which the tyre is adapted to be fitted; 

Figure 12 is a fragmentary perspective view of a band forming part of the 
tyre according to the second embodiment; 

Figure 13 is a side view of Figure 12; 

Figure 14 is a plan view of Figure 12; 

20 Figure 15 is a schematic exploded view of a tyre according to a third 

embodiment and a rim onto which the tyre is adapted to be fitted; 

Figure 16 is a fragmentary perspective view of a band forming part of the 
tyre of Figure 15; 
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Figure 17 is a side view of Figure 16; 
Figure 18 is a plan view of Figure 16; 

Figure 19 is a schematic exploded view of a tyre according to a fourth 
embodiment and a rim onto which the tyre is adapted to be fitted; 

5 Figure 20 is a fragmentary perspective view of a band forming part of the 

tyre of Figure 19; 

Figure 21 is a side view of Figure 19; 
Figure 22 is a plan view of Figure 20; 

Figure 23 is a schematic exploded view of a tyre according to a fifth 
10 embodiment and a rim onto which the tyre is adapted to be fitted; 

Figure 24 is a fragmentary schematic view of a band forming part of the 
tyre according to the fifth embodiment, the band being shown fitted onto a 
wheel rim; 

Figure 25 is a schematic fragmentary side view of the band of the tyre 
15 according to the fifth embodiment; 

Figure 26 is a cross-sectional view of Figure 24; 

Figure 27 is a fragmentary plan view of the band; 

Figure 28 is a schematic exploded view of a tyre according to a sixth 
embodiment and a rim onto which the tyre is adapted to be fitted; 



20 



Figure 29 is a fragmentary schematic view of a band forming part of the 
tyre according to the sixth embodiment, the band being shown fitted onto 
a wheel rim; 
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Figure 30 is a schematic fragmentary side view of the band of the tyre 
according to the sixth embodiment; 

Figure 31 is a cross-sectional view of Figure 30; 

Figure 32 is a fragmentary plan view of the band; 

Figure 33 is a schematic exploded view of a tyre according to a seventh 
embodiment and a rim onto which the tyre is adapted to be fitted; 

Figure 34 is a fragmentary schematic view of a band forming part of the 
tyre according to the seventh embodiment, the band being shown fitted 
onto a wheel rim; 

Figure 35 is a schematic fragmentary side view of the band of the tyre 
according to the seventh embodiment; 

Figure 36 is a cross-sectional view of Figure 35; 

Figure 37 is a fragmentary plan view of the band; 

Figure 38 is a schematic exploded view of a tyre according to an eighth 
embodiment and a rim onto which the tyre is adapted to be fitted; 

Figure 39 is a fragmentary schematic view of a band forming part of the 
tyre according to the eighth embodiment, the band being shown fitted onto 
a wheel rim; 

Figure 40 is a schematic fragmentary side view of the band of the tyre 

according to the eighth embodiment; 

Figure 41 is a fragmentary plan view of the band; 

Figure 42 is a schematic exploded view of a tyre according to a ninth 
embodiment and a rim onto which the tyre is adapted to be fitted; 
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Figure 43 is a fragmentary schematic view of a band forming part of the 
tyre according to the ninth embodiment, the band being shown fitted onto 
a wheel rim; 

Figure 44 is a schematic fragmentary side view of the band of the tyre 
5 according to the ninth embodiment; 

Figure 45 is a fragmentary plan view of the band; 

Figure 46 is a schematic perspective view, in partial section, of a tyre 
according to a tenth embodiment; 

Figure 47 is a further schematic perspective view, also in partial section, 
10 of the tyre of Figure 46; 

Figure 48 is a fragmentary view of a section of the tyre of Figure 46; 

Figure 49 is a fragmentary perspective view of a band forming part of the 
tyre of Figure 46; 

Best Mode(5) for Carrying out the invention 

15 Referring now to Figures 1 to 8 of the accompanying drawings, there is shown a 
non-pneumatic tyre 10 according to a first embodiment. The tyre 10 is adapted 
to be fitted onto a conventional wheel rim 13 having a rim support surface 15 
incorporating a seat 17 on each side of the rim adjacent the rim edge 18. Each 
seat 17 comprises an inner seat portion 19 and an outer seat portion 21. The 

20 inner seat portion 19 is inclined inwardly towards the axis of rotation of the wheel 
rim, and the outer seat portion 21 is upstanding with respect to the inner seat 
portion. As mentioned, the wheel rim 13 is of conventional construction and is 
designed to accommodate a pneumatic tyre. It is a particular feature of the tyre 
10 according to this embodiment that it can be fitted onto a standard rim for 

25 pneumatic tyres and does not require a dedicated rim structure as is typically the 
case for previously known non-pneumatic tyres. 
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The tyre 10 comprises an annular body 30 having a radially inner portion 31, a 
radially outer portion 32 incorporating a tread structure 40, and an intermediate 
portion 33 extending between the radially inner and outer portions to provide 
cushioning. The tread structure 40 is shown in Figs 1 to 3 but has been omitted 
5 from Figs 4 to 8. The tyre 10 also has a central opening 34 and opposed sides 
36. The intermediate portion 33 comprises a multitude of holes 35 opening onto 
opposed sides of the tyre. The holes 35 opening onto one side of the tyre are 
circumferentially offset from the holes opening onto the other side of the tyre. 
The holes 35 do not extend entirely through the body 30 and so holes opening 

10 on to one side of the tyre are separated from holes opening onto the other side 
of the tyre by a central circumferential load supporting wall 37. Holes 35 on the 
same side of the tyre are separated by load supporting walls 39. The load 
supporting walls 37, 39 extend radially with respect to the tyre and and flex under 
load to provide cushioning . The walls 37, 39 at their radially outer ends support 

15 the outer portion 32 and in particular tread bars 41 which are formed integrally 
with the outer portion 32 and which form the tread structure 40. The tread bars 
41 include a central tread bar portion 43 aligned with, and supported by, the 
central circumferential load supporting wall 37 and lateral tread bar portions 45 
supported by the load supporting walls 39. With this arrangement, the tread bars 

20 41 form part of the structure of the tyre. 

The radially inner portion 31 of the tyre defines a band 50 which is formed 
integrally therewith. The band 50 comprises first and second flanges 51, 52 
provided on opposed sides of the tyre. Each flange 51, 52 is configured to 
define a bead 53 adapted to bear on a respective one of the seats 17 formed on 
25 the wheel rim 13. The beads 53 each present an inner face 55 for engagement 
with the respective seat 17. 



Each flange 51, 52 incorporates a circumferential recess 57 on the radially outer 
side thereof. An upstanding rib 59 is provided on the outer edge of each flange 
51 , 52 adjacent the recess 57. 
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A contraction means 60 is provided for radially contracting the flanges 51, 52 
inwardly thereby to cause clamping engagement between each bead and the 
respective seat. 

The contraction means 60 is in the form of two clamping ring structures 61, one 
5 for each flange 51 , 52. Although only one clamping ring structure 61 is shown in 
position in Figure 6, clamping ring structures 61 are in fact fitted onto both 
flanges 51, 52. 

Each clamping ring structure 61 comprises a plurality of clamping ring sections 
63, there being two such ring sections 63 in this embodiment. The clamping ring 
10 sections 63 are connected in end-to-end relationship to form the assembled 
clamping ring structure 61 by connector means 70. The connector means 70 are 
adapted to draw adjacent ends of the ring clamping sections 63 together to effect 
contraction of the clamping ring structure 61. 

In this embodiment, the connector means 70 comprises connector sleeves 71 
15 provided on the ends of each clamping ring section 63. With this arrangement, 
the connector sleeves 71 at adjacent ends of neighbouring clamping ring 
sections 63 align to receive a clamping bolt assembly 75 comprising a bolt 77 
and a nut 79. Threaded engagement between the nut and bolt assembly 75 
serves to draw the ends of the clamping ring section 63 together thereby to 
20 radially contract the clamping ring structure 61 . 

In this embodiment, each clamping ring section 63 comprises a length of rod 64 
with connector sleeves 71 at the ends thereof. The rod 64 is curved along its 
length to conform generally to the curvature of the flange 51, 52. In this 
embodiment, the rod 64 is of circular cross-section and the recess 57 is of a 
25 curved profile in cross-section to conform to the rod. 



A rim-engaging means 80 is associated with each connector means 70 for the 
purpose of physically securing the clamping ring structure 60 to the rim 13 
thereby resisting rotation of the clamping ring structure around the wheel rim. 
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The rim-engaging means 80 comprises an intermediate sleeve 81 located 
between the two connector sleeves 71 of each connector means 70. The 
intermediate sleeve 81 is aligned with the connector sleeves 71 so as to also 
receive the bolt 77. The intermediate sleeve 81 supports a threaded shaft 83 on 
5 which a rim-engaging element 85 is mounted. The rim-engaging element 85 
comprises an inner portion 87 incorporating a mounting hole (not shown) through 
which the threaded shaft 83 is received, and an outer portion 89 which defines a 
lip for contacting the outer side of the wheel rim 13 adjacent its edge 18. A nut 
91 is threadedly engaged with the shaft 83 for securing the rim-engaging 
10 member 85 in position. 

As previously mentioned, the tyre 10 according to this embodiment has been 
devised for installation on a conventional wheel rim 13. To fit the tyre 10 onto the 
wheel rim 13, the tyre is positioned on the wheel rim 13 such that the beads 53 
defined on the flanges 51, 52 are aligned with the seats 17 on the wheel rim 13. 

15 The central opening 34 within the tyre 10 may be of a size such that the tyre can 
be manually fitted onto the wheel rim 13, or alternatively means may be required 
to press or otherwise urge the tyre into position on the wheel rim 13. Once the 
tyre 10 is in position on the wheel rim 13, the clamping ring structures 61 are 
positioned around the flanges 51, 52, The connectors 70 are then progressively 

20 tightened in order to contract the clamping ring structures 61 so as to clampingly 
engage the flanges 51, 52 against the wheel rim. The rim-engaging means 80 
are then tightened so as to physically secure the clamping band structures 61 to 
the rim 13. 

The upstanding rib 59 on each flange 51 , 52 serves to resist any tendency for the 
25 respective flange 51, 52 to slip under the clamping ring structure 61 during use. 

It has been found that the tyre 10 according to the present embodiment, when 
clamped onto a conventional wheel rim, performs particularly well in use and 
without slippage when under tractive and breaking loads. 

Referring now to Figure 9, there is shown an alternative clamping ring structure 
30 61 for clamping the tyre 10 onto the wheel rim 13. Such a clamping ring 
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structure 61 comprises clamping ring sections 63 and connectors 70 connecting 
the clamping ring sections 63 in end-to-end relationship, as the case previously. 
Each connector means 70 comprises connector sleeves 71 on the ends of the 
clamping ring sections 63 and a bolt assembly 75 for securing the clamping ring 
5 sections together. In this arrangement, each rim-clamping means 80 comprises 
a clip 92 having a first end 93 for engaging the wheel rim 13 and a second end 
94 for engaging a section 95 of the shank of the bolt 77 extending between the 
two connector sleeves 71. The end 94 is configured as an open sleeve defining 
a hook which engages over the bolt. 

10 With this arrangement, the rim-engaging means 80 is installed loosely in position 
prior to contraction of the clamping ring structure 61, with the end 93 engaging 
against the wheel rim 13 and the end 94 hooked over the shank of the bolt 77. 
As the clamping band structure 61 is tightened to clampingly engage the 
respective flange 51, 52, the progressive contraction of the clamping ring 

15 structure causes it to slide laterally down the inclined inner seat portion 19 of the 
seat 17 of the wheel rim 13 thereby tensioning the clip 92 and securing the 
clamping ring structure 61 to the wheel rim 13. 

With the tyre 10 clamped onto the wheel rim by way of the two flanges 51, 52, 
the section 54 of the radially inner portion 31 between the two flanges is 
20 suspended in position between the two flanges. Because of the configuration of 
the wheel rim 13, the section 54 does not contact, and so is not supported by, 
the wheel rim. Because the section 54 is in a suspended condition, it can flex 
and so provide further cushioning for the tyre. 

If desired, cushioning material can be fitted between the section 54 of the tyre 
25 and the wheel rim for the purpose of further controlling the cushioning 

characteristics of the tyre. The cushioning material may comprise a length of 
flexible material (such as flexible polyethylene pipe) wrapped around the rim. 

In the arrangements previously described, each clamping ring structure 61 was 
formed of clamping ring sections 63 formed of rod 64 of circular cross-section. It 
30 should be appreciated that clamping ring section 63 of other configurations are 
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possible. For example, the clamping ring sections can be formed of bar 64 of 
rectangular cross section, as illustrated in Figure 10. 

Referring to Figures 11 to 14 of the accompanying drawings, the tyre 111 
according to a second embodiment is adapted to be fitted onto a rim 113 having 
5 a circumferential support surface 115 and two flanges 117 one to each side of 
the support surface 15, as shown in Figure 1 1 of the drawings. 

The tyre 111 comprises a radially inner portion 121 and a radially outer portion 
122. 



The radially inner portion 121 comprises a band 123 formed of robust material 
10 such as steel. The band 123 is of generally annular construction having two 
opposed sides 125 and an axial split 127 formed therein extending between the 
two opposed sides 125. The axial split 127 defines a gap 129 for permitting 
radial expansion and contraction of the band, as will be explained in more detail. 

The band 123 has two end sections 131, 132 on opposed sides of the gap 129, 
15 the two sections being formed integrally with the band. 

Each end section 131, 132 is formed with an engaging portion 133 of angular 
cross-section. Each engaging portion 133 includes a first web 135 projecting 
radially from the respective end section 131, 132, and a second web 137 at the 
outer end of the first web. 

20 Engaging means 141 in the form of two shafts 143 having nuts 145 threaded 
onto the ends thereof are provided between the engaging portions 133. Each 
nut 145 is accommodated in the cavity 146 defined between the band 125 and 
the angular engaging portions, as best seen in Figure 12 of the drawings. 

By tightening the nuts 145 onto the threaded shafts 143, the two end sections 
25 131, 132 of the band can be drawn together, thereby radially contracting the 
band 123. 
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The radially outer portion 122 of the tyre comprises a body 151 of resiliently 
flexible material such as rubber. The body incorporates a multitude of holes 153 
positioned at spaced intervals throughout the body, the holes extending 
cross-wise through the body between end faces 155 thereof. One of the holes 
5 153 aligns with the gap 129 in the band 123 so that the end sections 131, 132 
and the engaging means 141 are accessible through that opening 153. 

In use, the nuts 145 are unwound from the threaded shaft 143 to an extent which 
allows radial expansion of the band 125 to an extent to allow the tyre 1 1 1 to pass 
over one of the flanges 117 on the rim 113 and be positioned in alignment with 
10 the circumferential support surface 115. The nuts 145 are then tightened so as 
to close the gap 129 and thereby radially contract the band 123 into clamping 
engagement with the surface 115. In this way, the tyre 1 1 1 is securely fitted onto 
the rim 113. 

Referring now to Figures 15 to 18 of the accompanying drawings, the tyre 
15 according to the third embodiment is similar to that of the second embodiment 
with the exception that the engaging portions 133 each simply comprise an out- 
turned flange 161. The engaging means 141 in this embodiment comprises the 
threaded shafts 143 and associated nuts 145, together with an angular element 
163 which is positioned on the two flanges 161. The angular element 167 has a 
20 first web 165 which bears against one of the flanges and a second web 163 
which bridges the two flanges. 

Referring now to Figures 19 to 22, the tyre according to the fourth embodiment is 
similar to the third embodiment, with the exception that the two flanges 161 are 
simply connected together by engaging means 141 in the form of bolts 143 and 
25 nuts 145. The two bolts 143 are positioned in opposite directions, as best seen 
in Figure 20. 

Referring now to Figures 23 to 27 of the accompanying drawings, the tyre 111 
according to the fifth embodiment comprises a radially inner portion 121 and a 
radially outer portion 122, as was the case with the earlier embodiments. The 
30 radially inner portion 121 defines a band 123 which incorporates a gap 129 with 
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engaging portions 133 formed integrally with the band 123 on opposed sides of 
the gap 129. The engaging portions 133 each connprise two lips 171, 172 
formed integrally with the band. The two lips 171, 172 on each side of the gap 
are both inclined with respect to the axial direction of the band, but the direction 
5 of inclination is in opposite directions, as best seen in Figure 23 of the drawings. 
In this way, the lip 171 on end section 131 co-operates with the lip 171 on the 
other end section 132 to define a V-formation 173. Similarly, the lip 172 on end 
section 131 co-operates with the lip 172 on end section 132 to define a further V- 
formation 174. 

10 The engaging means 141 in this embodiment comprises two clamping blocks 
175, 176, one adapted to engage one V-formation and the other adapted to 
engage the further V-formation 174. 

Each clamping block 175, 176 incorporates a pair of angularly disposed channels 
177 which receives the respective V-formations 173, 174. such that by 

15 movement of the clamping blocks 175, 176 towards each other causes closing of 
the gap 129. A connection element 178 extends between the clamping blocks 
175, 176 whereby rotation of the connection element causes movement of the 
clamping blocks 175, 176 towards or away from each other as the case may be. 
Each end of the connection element 178 incorporates a recess 179 for receiving 

20 a tool for rotating the connection element. 

The embodiment shown in Figures 28 to 32 of the accompanying drawings is 
similar to the previous embodiment with the exception that one of the engaging 
portions 133 presents a planar face 181 and the other engaging portion 133 
presents inclined face 183. The clamping blocks 175, 176 are appropriately 
25 configured to operate in a similar fashion to the previous embodiment. 

The embodiment shown in Figures 38 to 41 is directed to a tyre 111 
incorporating a radially inner portion 121 and a radially outer portion 122. The 
radially inner portion 121 is defined by a band 123 which incorporates a gap 129. 
In this embodiment, the end sections 131, 132 on opposed sides of the gap are 
30 configured to define interleaved loops 190 which defines a channel formation 
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191 for receiving a wedge-shaped locking element 193. The channel 191 
defined by the loops 190 tapers between a larger end 194 and a narrower end 
195 such that insertion of the wedge-shaped locking element 193 causes the 
channel 191 to expand and thereby effect radial contraction of the band. The 
5 locking element 193 can be inserted into the channel 191 in any suitable fashion, 
such as by being driven with hammer 197. 

The embodiment shown in Figures 42 to 45 of the accompanying drawings is 
somewhat similar to the previous embodiment with the exception that the locking 
element 193 is formed in two sections 193a and 193b, connected together by a 

10 connecting element 201, and with the further exception that the channel 
formation 191 is also configured in two tapering sections 191a and 191b. With 
this arrangement, each section 193a, 193b of the locking element 193 is 
received in a respective one of the channel sections 191a and 191b. With the 
locking sections 193a, 193b received in the channel sections 191a, 191b and 

15 connected together by the connecting element 201 , the two channel sections can 
be drawn towards each other by rotation of the connecting element thereby to 
cause expansion of the channel sections and hence radial contraction of the 
band. 

In several embodiments described previously, the radially inner portion 121 of 
20 the tyre 111 comprises a band 123 having a single axial split 127 therein to 
provide the gap 129. In many cases, it is likely that the band 123 would have a 
plurality of slits 127 provided therein thereby to form the band 123 in a series of 
band sections each separated by a respective gap 129. One such embodiment 
is illustrated in Figures 46 to 49 of the drawings. In this embodiment, the band 
25 123 comprises a sehes of band sections 123a each separated by a gap 129. In 
this embodiment, each band section 123a has flanges 161 on the ends thereof 
(as best seen in Figure 49), somewhat similar to the arrangement shown in the 
embodiment of Figures 19 to 22. 

In this embodiment, the body 151 providing the radially outer portion 122 of the 
30 tyre incorporates a multitude of holes 153 on opposed sides of the tyre, the 
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holes 153 on one side of the tyre are separated from the holes on the other side 
of the tyre by a central circumferential wall 210. Holes on the same side of the 
tyre are separated by a load supporting walls 211. The load supporting wails 
210, 211 extend radially with respect to the tyre and at the radially outer end 
5 thereof support tread bars 213 with which they are integrally formed. The tread 
bars 213 include a central tread bar 213a supported on the wall 210 and lateral 
tread bars 213b supported on the walls 211. 

From the foregoing, it is evident that the present invention provides a simple, yet 
highly effective, arrangement for securely fitting a tyre onto a wheel rim. 

10 It should be appreciated that the scope of the invention is not limited to the scope 
of the embodiments described. 

Throughout the specification, unless the context requires otherwise, the word 
"comprise" or variations such as "comprises" or "comprising", will be understood 
to imply the inclusion of a stated integer or group of integers but not the 
1 5 exclusion of any other integer or group of integers. 
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The Claims defining tlie invention are as follows: 

1. A tyre adapted to be fitted onto a wheel rim, the tyre having a radially inner 
portion engagable with the wheel rim, the radially inner portion comprising a 
band adapted for radial expansion and contraction between an expanded 

5 condition for positioning of the tyre on the wheel rim and removal of the tyre from 
the wheel rim, and a contracted condition in which the band engages the wheel 
rim whereby the tyre is supported thereon, the band being movable into the 
contracted condition under the influence of a contraction means 

2. A tyre according to claim 1 wherein the band comprises a first flange on one 
10 side of the tyre, the flange having a face for engaging the wheel rim, wherein the 

contraction means is adapted to engage the flange to cause radial compression 
thereof for clampingly engaging the wheel rim. 

3. A tyre according to claim 2 therein the band further comprises a second flange 
on the other side of the tyre. 

15 4. A tyre according to claim 1, 2, or 3 in combination with a contraction means 
comprising a clamping ring structure associated with the, or each, flange and 
adapted to engage the respective flange. 

5. A tyre according to claim 1 wherein the band has one or more gaps therein for 
permitting said radial expansion and contraction, the gaps being defined 

20 between sections of the band, and wherein the contraction means selectively 
moves adjacent sections with respect to each other for radial contraction of the 
band. 

6. A tyre according to claim 5 in combination contraction means for selectively 
moving adjacent sections of the band with respect to each other, wherein the 

25 contraction means comprises an engaging means for engaging the sections and 
drawing them towards each other. 
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7. A tyre according to claim 6 further comprising a cushioning structure having at 
least one opening therein for accommodating the engaging means. 

8. A tyre according to claim 7 wherein the or each opening in the cushioning 
structure comprises one of a multitude of openings in the body. 

5 9. A tyre according to claim 6, 7 or 8 wherein each section of the band may be 
provided with a portion engagable by the engaging means. 

10. A tyre adapted to be fitted onto a wheel rim, the tyre having a radially inner 
portion engagable with the wheel rim, the radially inner portion comprising first 
and second flanges on opposed sides of the tyre, the flanges each having a face 

10 for engaging the wheel rim and being adapted to receive a clamping means for 
clamplngly engaging the flanges with the wheel rim. 

11. A tyre according to claim 10 wherein each flange incorporates a recess 
adapted to accommodate the clamping ring structure. 

12. A tyre according to claim 10 or 11 wherein each flange incorporates an 
15 upstanding rib adjacent the outer edge of the flange, whereby the respective 

clamping ring structure locates around the flange inwardly of the rib. 

13. A tyre according to claim 10, 11 or 12 in combination with a clamping means 
for clampingly engaging the flanges with the wheel rim. 

14 A tyre according to claim 10, 11 or 12 in combination with a clamping means 
20 comprising a clamping ring structure adapted to be fitted around each flange and 

to be contracted to move the flange into clamping engagement with the wheel 
rim. 

15 A tyre according to any one of claims 10 to 14 further comprising a body of 
resiliently deformable construction. 
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16 A tyre according to claim 15 wherein the body has a plurality of cavities 
separated by load-supporting walls, each load-supporting wall having a tread bar 
at or adjacent the radially outer end thereof. 

17 A clamping means comprising a clamping ring structure having means for 
5 moving the clamping ring structure between radially expanded and contracted 

conditions, and means for releasably engaging a wheel rim for positively locating 
the clamping rim structure with respect to the wheel rim. 

18 A combination of tyre and a clamping means for securing the tyre onto a 
wheel rim, the tyre having a radially inner portion engagable with the wheel rim, 

10 the radially inner portion comprising first and second flanges on opposed sides of 
the tyre, the flanges each having a face for engaging the wheel rim and being 
adapted to receive the clamping means for clampingly engaging the flanges with 
the wheel rim. 

19 The combination of claim 18 wherein the clamping means comprises a 
15 clamping ring structure adapted to be fitted around each flange and to be 

contracted to move the flange into clamping engagement with the wheel rim. 

20 The combination of claim 18 wherein the clamping means comprises a 
clamping ring structure adapted to be fitted around each flange, each clamping 
ring structure having means for moving the clamping ring structure between 

20 radially expanded and contracted conditions, and means for releasably engaging 
the wheel rim for positively locating the clamping rim structure with respect to the 
wheel rim. 

21 A tyre substantially as herein described with reference to the accompanying 
drawings 

25 22 A combination of a tyre and a clamping means substantially as herein 
described with reference to the accompanying drawings 
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23 A clamping band structure substantially as herein described with reference to 
the accompanying drawings. 
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